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			Introduction


			Any question of philosophy, […] which is so obscure and uncertain, that human reason can reach no fixed determination with regard to it—if it should be treated at all—seems to lead us naturally into the style of dialogue and conversation. 


			—Pamphilus to Hermippus, from David Hume’s,
Dialogues Concerning Natural Religion


			Theoretical physicists take seriously the idea of time travel; some, including J. Richard Gott and Paul Davies, have published monographs, accessible to the layperson, describing the extraordinary work that has been done. Experimental physicists have on occasion even come face to face with the possibility that time travel to the past is real. This book is built on conversations set in 2010 at the Jefferson National Laboratory where unanticipated data led distinguished physicist Dr. Carlene Rufus to investigate a hypothesis of backwards time travel. 


			The conversations are of philosophical interest. In addition to Dr. Rufus, the other participants in the conversations are Tad Logan, a graduate student research assistant, and William Esquire, a philosophically inclined computer scientist. Their careful, and often humorous, thoughts wander from the experimental data, to science fiction cinema, and even to thoroughly abstract and metaphysical paradoxes about the permanence of the past, the privilege of the present, the nature of causation, and what one can or cannot do. The question of the possibility of time travel is a truly abstract and multifaceted one. So, it should be no surprise that philosophy, with its diverse subject matter, speculative powers, and its reverence for logic, so grounded as it is in the tension between the familiar and the unfamiliar, should here rear its head. Indeed, it is Willie’s philosophical input that shapes both the planning and analysis of Dr. Rufus’s experiments.


			At the beginning of Hume’s Dialogues Concerning Natural Religion, Pamphilus reports to Hermippus of having had the occasion to observe the insightful conversations of Cleanthes, Demea, and Philo. It is with similar good fortune that the conversations of Dr. Rufus, Tad, and Willie can now be made public. Thanks to detailed notes and well organized data, one week of our researchers’ scientific work and philosophical discussions is readily presentable, with tolerable accuracy, in the dialogue format long upheld by Plato, Berkeley, Hume and so many others. Enjoy!


		


	

		

			1. Monday


			It is 2:00 pm. Dr. Rufus and Tad welcome Willie to the control room and begin to explain why they have called on his computer expertise.


			Carlene: Tad, would you mind showing William to the control console? Do you go by ‘Bill’?


			Willie: ‘Willie’, actually. It looks like you’re running a pretty powerful system. You must have two dozen new HP-UXs in here.


			Tad: Twenty, actually, with about eighty Motorola VMEs for input–output control. Coffee?


			Willie: Thanks, but it’s a little late in the day for caffeine.


			Tad [pouring another cup]: Suit yourself.


			Willie [looking around]: Where does the funding for all this equipment come from?


			Carlene: The Department of Energy, primarily, but NASA, the NSF, and a few research universities are interested in what we’re doing. We just might be on to something.


			Willie: Something big?


			Tad: Yes, well, no … something very, very tiny. We think we’ve found a new fundamental particle.


			Willie: Wow, really? What is it?


			Carlene: We’re trying to isolate the elusive psi-lepton. We’ve found something, but we’re not sure whether we’ve found it or some unanticipated cousin. The particle we’re observing was behaving exactly according to our theory, that is, until recently.


			Willie: My particle physics is pretty rusty, but I think I remember reading something about the psi-lepton. It seemed like pretty speculative stuff, even for the fringes of particle physics.


			Carlene: Most of my associates have been quite skeptical, which is why we’re taking such care in trying to understand our particle’s anomalous behavior.


			Willie: What’s anomalous about it?


			Carlene: I’ll let Tad fill you in. I have some results to look over and some more calculations to do. Tad, would you mind telling Willie about our dilemma, and then accessing the accelerator program files so he can get to work?


			Dr. Rufus returns to her office, leaving Willie with Tad at the terminal near the control console.


			Tad: Okay, so here’s the story. The process we’re running involves the ultra-relativistic collision of a uranium isotope and a heavy helium ion. We’ve set up B fields—uh, magnetic fields—to filter out every particle predicted to escape the collision except, so we expect, the psi-lepton. We have software in place to analyze the data from the detection devices, which track position and energy. The results were exactly what we were hoping for; it seemed undeniable that we’d observed a psi-lepton. Unfortunately, we haven’t been able to replicate our results since early last week. Since then, although we can create a psi-lepton—again, assuming that’s what it is—it vanishes long before our theory predicts.


			Willie: So, your particle shows a faster decay rate than it should?


			Tad: It’s not that simple; it doesn’t appear to be decay at all. We observe a second particle that appears out of nowhere, apparently annihilating the psi-lepton.


			Willie: Out of nowhere?


			Tad [pointing to the monitor]: Here’s the weird data. (See Figure 1.1)
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			Fig. 1.1 The Unanticipated Results1


			Willie: Tell me what I’m looking at exactly.


			Tad: It’s a standard position-versus-time graph that also indicates energy levels. The dotted line-segment emerging from the origin marks the position of the psi-lepton within the chamber at different times. The dotted line that emerges near the top of the graph at t=3 marks the position of the unexpected second particle. The horizontal dashed line marks the total energy within the chamber at the various times. The increase in energy at t=3 results from the presence of the second particle. Everything goes just as expected from t=0 until t=3, but at t=3 we find the second particle in the chamber that appears to collide with the psi-lepton at t=5, after which there’s no sign of either one. Trial 15 is our most recent trial.


			Willie: But you weren’t getting this result before the middle of last week, right?


			Tad: That’s right. Before then, we’d run eleven trials, and for each of those trials the psi-lepton was all by itself in the chamber and decayed at t=7, just as our theory predicts. Then we got four straight trials of who-knows-what.


			Willie: And that’s why I’m here? To tell you whether there’s a bug in the accelerator’s program that’s giving you these strange results?


			Tad: You’ve got it. Here are the accelerator program files. By the way, are you really a philosopher?


			Willie: Well, I have a PhD in philosophy. I loved doing metaphysics, epistemology, and the like, but a full time job was hard to come by.


			Tad: I guess you can’t really expect DOE funding for that kind of stuff. I’ll let you get to work.


			Willie begins to study the programs that run the accelerator. After a few hours, he finishes and approaches Dr. Rufus in her office.


			Willie [knocking]: May I?


			Carlene: Please, come in. Did you find anything?


			Willie: I did, actually; there was a glitch. Since I was able to bypass the problem using an alternate code, my guess is that some kind of hardware problem cropped up last week. The new code is functionally equivalent, but the simulations run much more smoothly. As far as I can tell, the accelerator should work fine.


			Carlene: Excellent, Willie. Now we can see whether we really have the psi-lepton. Won’t you stay for our first trial with your code?


			Willie: Thanks, I will.


			Dr. Rufus and Willie leave the office and walk back to the control console.


			Carlene: Tad, Willie thinks we’re ready to go. Would you mind readying the accelerator?


			Tad sits down at the console, entering the necessary commands.


			Tad: All set, Professor. Shall I start it?


			Carlene: Please. (See Figure 1.2)
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			Fig. 1.2 The Anticipated Results


			Tad: Willie, you’ve done it! Professor, the data indicate we had a perfectly stable psi-lepton in the chamber, just as our so-called speculative theory predicts. It’s the same result we were getting before last week.


			Carlene [containing excitement]: Thank you, Tad, but don’t be hasty. Right now I’m curious about what was happening before Willie bypassed that glitch. If the particle really is a psi-lepton, how can we account for the strange phenomena we were observing? Willie, do you know how the glitch was affecting the accelerator?


			Willie: No, not really. Like I told you before, I suspect that there was some kind of hardware problem; something took place in the chamber when the program was run with the original code. Without pulling apart all of this beautiful equipment, that’s about all I can tell you. If it’ll help, though, I could probably figure out when the pesky event took place by restoring the original code.


			Carlene: It’s not much, but every bit of information could be useful. Do you mind?


			Willie: Not at all. Reinstating the original code should take only a second. Then I’ll attach a diagnostic log that will show when the glitch kicks in.


			Willie sits back down at the terminal and types for a few minutes.


			Carlene: Is that it?


			Willie: That’s it.


			Carlene: Tad, would you mind running the creation process again?


			Tad: One psi-lepton, coming right up! (See Figure 1.3)
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			Fig. 1.3 Backwards Causation?


			Carlene: The anomalous particle is back. Once again, it originates at t=3 nanoseconds as it did in trials 13, 14, and 15.


			Willie [remaining fixated on his terminal]: I know this is going to sound strange, but the event seems to take place at about t=5. Everything’s normal until then.


			Tad: That is strange. If Willie’s right, the glitch didn’t cause the second particle to appear. Its origin is still a mystery.


			Carlene [tapping her finger on her nose]: Hmm.


			Tad: What are you thinking, Professor?


			Carlene: First, since we seem to be in control of this event, perhaps we shouldn’t refer to it as a glitch. Second, in contrast to what you said, Tad, if the event doesn’t take place, then the anomalous particle doesn’t appear. When it takes place, however, the particle does appear. Maybe we should refer to the event as a trigger—it does, after all, now appear to be the cause of the second particle.
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